JAK2 exon 12 mutant mice display isolated erythrocytosis and changes in iron metabolism favoring increased erythropoiesis.
Mutations in JAK2 exon 12 are frequently found in patients with polycythemia vera (PV) that do not carry a JAK2-V617F mutation. The majority of these patients display isolated erythrocytosis. We generated a mouse model that expresses JAK2-N542-E543del, the most frequent JAK2 exon 12 mutation found in PV patients. Mice expressing the human JAK2-N542-E543del (Ex12) showed a strong increase in red blood cell parameters but normal neutrophil and platelet counts, and reduced overall survival. Erythropoiesis was increased in the bone marrow and spleen, with normal megakaryopoiesis and absence of myelofibrosis in histopathology. Erythroid progenitors and precursors were increased in hematopoietic tissues, but the numbers of megakaryocytic precursors were unchanged. Phosphorylation Stat3 and Erk1/2 proteins were increased, and a trend toward increased phospho-Stat5 and phospho-Stat1 was noted. However, Stat1 knock out in Ex12 mice induced no changes in platelet or red cell parameters, indicating that Stat1 does not play a central role in mediating the effects of Ex12 signaling on megakaryopoiesis or erythropoiesis. Ex12 mice showed decreased expression of hepcidin and increased expression of transferrin receptor-1 and erythroferrone, suggesting that the strong erythroid phenotype in Ex12 mutant mice is favored by changes in iron metabolism that optimize iron availability to allow maximal production of red cells.